Background: High pain self-efficacy and low kinesiophobia seem related to a better prognosis in patients complaining of low back pain (LBP). The literature stresses the potential negative effects of anatomical defect diagnosis (e.g. lumbar spondylolisthesis) on the psychological profile. The aim of this study is to investigate the relationships between awareness of having a spondylolisthesis, pain self-efficacy and kinesiophobia. Methods: A secondary retrospective analysis was done. Ninety-eight subjects with subacute and chronic LBP were included: 49 subjects with diagnosed symptomatic lumbar spondylolisthesis and 49 subjects with diagnosed nonspecific LBP. The pain self-efficacy measured with the Pain Self-Efficacy Questionnaire and the fear of movement measured with the Tampa Scale of Kinesiophobia were considered variables to investigate, whereas diagnosis and demographic/clinical variables were considered predictors or potential confounders. Results: By comparing the two groups, the awareness of having a spondylolisthesis did not significantly influence neither pain self-efficacy (p = 0.82), nor kinesiophobia (p = 0.75). Higher perceived pain reduces pain self-efficacy and increases kinesiophobia in both groups (p = 0.002 and p = 0,031 respectively). Conclusions: It seems that the awareness of an anatomical defect as spondylolisthesis does not significantly affect the beliefs of carry out activities and movements despite the pain. Other studies with wider samples are required, to confirm these preliminary results.
Introduction
Low back pain (LBP) is one of the most important causes of disability worldwide and is associated with enormous social and economic costs [1] . LBP is usually defined as "non-specific" when no anatomical or pathological cause can be recognized to explain pain, whereas it is considered "specific" in case of well-identified reasons for pain, e.g. osteoporosis with fracture, or pathological conditions as inflammation, infection, and so on [1] . Specific causes account for less than 20% of the cases of LBP [2] .
Spondylolisthesis is defined as the slipping of a vertebral body in relation to the one below and is classified in isthmic and degenerative [3] . The gold standard for diagnosis is the imaging (Dynamic X-rays, Computed Tomography, Magnetic Resonance), since history and clinical exams do not show an acceptable diagnostic performance [4] .
In fact, most signs in symptomatic spondylolisthesis are comparable with those of non-specific LBP, not allowing the clinician to make differential diagnosis by the clinical examination itself [5] . The only clinical signs typical of spondylolisthesis seem to be "Low Midline Sill Sign Test" for lumbar spondylolisthesis and the "Interspinous Gap Change Test" for Lumbar Instability [6] . Moreover, a strict association between spondylolisthesis and LBP was not been confirmed in epidemiological studies on the general adult population [7] .
It is known that pain is not only a direct consequence of pathology or anatomic lesion but is influenced by some psychological factors. Pain seems to be the result of an individual past experiences of pain and healthcare, as well as cultural and educational characteristics. High pain self-efficacy and low fear of movement are considered relevant in reducing the consequences of LBP in terms of catastrophizing and depression [8] . Attitudes, beliefs and behaviours may also play a key role in recovery from chronic symptoms [9] . Patients with chronic LBP more strongly endorse "anatomic" pain beliefs compared to pain-free individuals and commonly transpose same beliefs of their healthcare professionals and select treatments that are consistent with their own beliefs [10] .
Beliefs of pain due to anatomical lesion may focus the subject on negative concepts of damage, illness and harm may be associated to greater fear-avoidance beliefs and correspondingly higher disability [11] [12] [13] . Fearavoidance beliefs and kinesiophobia concern the avoidance of activities due to the beliefs that they will cause pain or damage [14, 15] . Other beliefs include those of self-efficacy (the functioning despite pain) [16] , and beliefs about control, for example that pain can be controlled by oneself (internal) or by other conditions (external).
Pain self-efficacy may depend on three factors: experience, observation of others with similar problems, and education [17] . Poor self-efficacy is associated with pain intensity and disability [18] , interferes with the recovery, and predicts long-term disability [19] . Therefore, increased pain catastrophizing, fear of movement, and passive coping due to an excessive patient attention to some anatomical bases for his/her LBP could negatively influence the possibility of recovery [20] .
Several authors suggest avoiding communication with patients by "anatomical diagnosis", posing instead higher stress on the favorable prognosis of LBP, the importance of having active coping strategies, the explanation of pain mechanisms, etc. [21] . In the absence of radicular pain, spondylolisthesis is usually considered a sort of non-specific LBP; however, from the patient perspective the awareness of having a vertebral slipping may potentially influence both pain self-efficacy and kinesiophobia [22] . Nevertheless, no previous studies confirmed the hypothesis that individual self-efficacy and/or kinesiophobia can change in subjects who have received an explicit diagnosis of symptomatic lumbar spondylolisthesis.
The main aim of this study is to investigate the relationships between awareness of having a spondylolisthesis, pain self-efficacy and kinesiophobia, by comparing two different samples of LBP patients: patients diagnosed with spondylolisthesis, and patients diagnosed with nonspecific LBP. Our assumption was that the awareness of having an "anatomical failure", obtained after seeing x-ray imaging and/or after receiving medical diagnosis of spondylolisthesis, could lead to higher kinesiophobia and less self-efficacy, together with higher disability levels. Our hypothesis was that patients with spondylolisthesis, who know they have a slipped vertebra that it could not come back, may have less self-efficacy and more fear-avoidance behaviors, compared to patients with non-specific LBP.
Moreover, we aimed to investigate the relationships between main socio-demographical and clinical characteristics, and psychological patient profile.
Methods
The STROBE recommendations for observational studies were followed [23] .
Study design
Monocentric retrospective analysis.
Setting
The medical records of 100 consecutive outpatients with subacute or chronic LBP submitted to a conservative treatment in a physiotherapy clinic located in northern Italy were retrospectively reviewed. More specifically, these records were already used for two previous studies [24, 25] .
Population
The eligible patients for this secondary analysis were 223 subjects (120 with spondylolisthesis diagnosis from the study by Vanti et al., 2017, and 103 with non-specific LBP diagnosis from the study by . First, we selected the records coming from only one physical therapy clinic and collected by the same physical therapist (to avoid bias related to different way of communication with patients), leaving a sample of 53 outpatients with spondylolisthesis and 49 with nonspecific LBP. To compare two groups with equal size, we deleted the last three records from the Vanti et al. spreadsheet. Therefore, this secondary analysis included 98 outpatients with subacute or chronic LBP (49 with diagnosed symptomatic lumbar spondylolisthesis, and 49 with diagnosed non-specific LBP), who were retrospectively studied Vanti et al., 2017) . Inclusion criteria concerned outpatients older than 18 years, complaining of LBP lasting for at least 1 month, with or without referred pain. Exclusion criteria were previous lumbar surgery, systemic diseases (inflammation, infection, cancer, etc.), neuromuscular disorders or cognitive deficits.
This sample was composed of women (59%) and men (41%), with a mean age of 49 years and a LBP mean duration of 14 months. Socio-demographical and clinical characteristics and scales scores (PSEQ-I, TSK-I, and NRS) were collected in a MS Excel spreadsheet.
Measures
All participants filled in the PSEQ-I, the TSK-I, and the NRS at the starting of their treatment period and after having received their clinical diagnosis, that was symptomatic lumbar spondylolisthesis, or non-specific LBP.
The PSEQ-I was used to measure the degree of pain self-efficacy [26] . Each patient was asked to rate how confidently he/she can perform some activities despite his/her pain. Each item is scored on a 7-point Likert scale, where 0 = not at all confident, and 6 = completely confident. Total scores are calculated by adding the score of each item, ranging from 0 to 60. Higher scores reflect stronger self-efficacy beliefs, whereas low scores indicate a subject more focused on his/her pain. PSEQ-I scores higher than 40 indicate a subject who is well responding to an exercise program [27] or sustaining and building on one's own functional gains [16] . The Italian version of the PSEQ (PSEQ-I) showed to be unidimensional, to display good internal consistency, reliability and construct validity, to have no floor/ceiling effects [26] , and good responsiveness [28] .
The TSK-I aimed to measure the beliefs in relation to pain and physical activities. It is composed of 13 items ranging from 1 = completely disagree, to 4 = completely agree, with total score from 13 to 52 [29] . It is divided in two subscales: TSK 1 -Activity Avoidance, and TSK 2 -Harm. The kinesiophobia is considered relevant if the TSK total score is ≥37 [30] . The Tampa Scale of Kinesiophobia (TSK) showed good reliability and validity, also in its Italian Version (TSK-I) [30] .
Pain intensity (subjective perception of pain) is usually measured with a Numerical Rating Scale (NRS), which demonstrated good sensitivity and responsiveness [31] .
It is composed of 11 values ranging from 0 (no pain) to 10 (unbearable pain), indicating the main intensity of pain experienced by a patient in the last week. A significant relationship between changes on the Pain Intensity and the Patient Global Impression of Change was demonstrated [32] .
Pain self-efficacy measured with the PSEQ-I and fear of movement measured with the TSK-I were considered the variables to investigate, and assume the role of response variables, whereas the other variables (clinical diagnosis, pain characteristics, psychosocial variables, etc.) were considered predictors or potential confounders. One research assistant provided all the participants with written information concerning the questionnaires and procedures.
Ethical considerations
Based on the study design, Institutional Review Board approvals were previously obtained, consent forms had already been signed, and further forms were not required. The privacy rights of participants were observed, and the procedures followed were in accordance with Italian ethical standards and with the Helsinki Declaration of 1975, as revised in 2000.
Statistical analysis
Given the retrospective nature of the study, a post-hoc power analysis was done to avoid underpowered results at the time of the final statistical analysis.
All continuous variables were summarized using descriptive statistics and in particular were reported as mean ± standard deviation (SD). Categorical or dichotomous variables were reported with their absolute and relative frequencies. Linear regression analysis was adopted to explore the correlation between the PSEQ-I, TSK-I, and socio-demographic and clinical characteristics.
To analyze in a deeper way the results in relation to the level of self-efficacy, we stratified our sample in two different subgroups: high self-efficacy (PSEQ-I score > 40) and low self-efficacy (PSEQ-I score ≤ 40). Similarly, for kinesiophobia we stratified our sample in two subgroups: high kinesiophobia (TSK ≥ 37) and low kinesiophobia (TSK < 37).
All tests were considered significant with p values less than 0.05 and 95% confidence intervals were provided for variables subjected to statistical inference. All statistical analyses were performed using STATA, version 15.1.
Results

Participants
The medical records of 98 consecutive outpatients with subacute or chronic LBP (49 diagnosed by having lumbar symptomatic spondylolisthesis, 49 diagnosed by having non-specific LBP) afferent to one physical therapy clinic were retrospectively screened. Student's t-test did not show any relevant differences in baseline characteristics between groups. Table 1 shows the socio-demographic and clinical characteristics of the sample, whereas Table 2 illustrates mean and SD of pain self-efficacy, amount of pain and kinesiophobia. Sixty-four subjects (74.5% of the sample) did not reach 40 points PSEQ-I score, showing poor self-efficacy, and 68 subjects (69.4% of the sample) reached 37 TSK-I point score, showing high fear of movement.
Descriptive data
Outcome data and main results
Post-hoc power analysis based on effect size = 0.61, α = 0.05, and sample size = 98 demonstrated high power of the present study (1-β error probability = 1.000). The relationships between PSEQ-I, TSK-I and the following demographic and clinical characteristics were investigated: diagnosis, age, sex, marital status, educational level, smoking, amount of pain, duration of pain, and use of drugs. Concerning the influence of these characteristics on psychological patient profile, linear regression showed that having received a diagnosis of symptomatic lumbar spondylolisthesis does not influence neither pain self-efficacy (p = 0.82), nor kinesiophobia (p = 0.75), compared with patients having received a diagnosis of non-specific LBP. Moreover, low PSEQ-I and high TSK-I rates appeared significantly related to higher pain intensity (p = 0.002, and p = 0,031 respectively).
High educational level (university degree) was borderline related (p = 0.06) with higher self-efficacy, but not significantly related with lower kinesiophobia (p = 0.12). No other demographic or clinical characteristics significantly modified self-efficacy or kinesiophobia in this sample. Moreover, higher self-efficacy levels were significantly associated to lower kinesiophobia (R = -0,53). After having stratified the subjects for high versus low levels of self-efficacy and kinesiophobia, these results did not significantly change in both groups.
Discussion
This study aimed to investigate whether to be aware of having an "anatomical failure" (symptomatic lumbar spondylolisthesis) may modify pain self-efficacy and kinesiophobia, in subjects complained of subacute or chronic LBP. Our assumption was that the awareness of permanent damage and potentially chronic pain could lead to modification of beliefs with passivity, inactivity, pain-avoidance, all of which may provoke kinesiophobia and less self-efficacy, with higher disability in the future. This consideration of damage about your own spine could also be enhanced by practitioner or spine surgeon explanations about the diagnosis and related complications. Some studies confirmed that not verbal communication, the words used for the diagnosis and the received prescriptions could influence the patient's thoughts and believes after a physician visit [33] [34] [35] . Despite guideline recommendations on this topic [36, 37] , the attitude and behaviour of health care practitioners are not always coherent, consequently, patients receive different inputs and develop different believes, thoughts and behaviours [38] .
The second aim of this study was to investigate the relationship between some demographic and clinical characteristics, and pain self-efficacy and kinesiophobia.
The results of the present study did not confirm our expectations, which were based on the current literature on catastrophizing and fear of movement. In fact, we cannot confirm any significant correlation between the awareness of having a spondylolisthesis, self-efficacy and kinesiophobia. Having received an "anatomical defect diagnosis", like spondylolisthesis, does not correspond to an excessive patient "attention", which can affect the way in which a subject handles their thoughts, pain, and daily living activities. Current literature considers diagnostic labelling referred to anatomical basis for LBP, frequently endorsed by healthcare professionals, as significantly influencing patients' beliefs [39] , especially for some diagnoses. For example, patients with fibromyalgia, a not-inflammatory musculoskeletal pain syndrome, more strongly endorsed catastrophizing beliefs than patients with rheumatoid arthritis [40] , and Individuals with osteoporosis have higher levels of kinesiophobia compared to healthy subjects of the same sex and age [41] .
Moreover, many studies showed that disc surgery patients are at a higher risk of suffering from depression and anxiety than the general population. These studies emphasized the relevance for clinicians to consider psychological concerns in patients undergoing disc surgery [42, 43] .
At the best of the authors' knowledge, no previous similar study was performed on beliefs and behaviours in lumbar spondylolisthesis. However, some studies showed that pain self-efficacy and lumbar function may improve in symptomatic lumbar spondylolisthesis through a rehabilitation program centred on cognitive and behavioural principles, both in conservative setting [18] , and after surgical fusion [44, 45] .
A possible explanation for the results of the present study comes from a qualitative study conducted on chronic pain patients with high kinesiophobia [46] . One of the most relevant themes emerged from patients in that research was the seeking of a diagnostic certainty from health practitioners, to make sense of their pain. Patients receiving diagnostic uncertainty, or diagnosis of an underlying pathology that could not be confirmed, are more confused and fearful [46] . Therefore, the awareness of having received a clear diagnosis may have counterbalanced the negative influence of that diagnosis on pain self-efficacy and kinesiophobia.
For patients with chronic pain, more than the diagnosis "per se", the fully understanding of the diagnostic jargon and the implications of diagnostic label could be relevant. Among patients with fibromyalgia, who do not make sense to their symptoms will more likely catastrophize [47] . Moreover, not only individual diagnosis, but also response patterns of pain, psychological processing, and information processing are involved in exacerbation and maintenance of chronic pain [48] .
The second result of the present study concerns the relationship between higher pain, reduced pain selfefficacy and increased kinesiophobia in both groups. This finding is coherent to other studies on chronic LBP, showing that pain severity is related to high Fear Avoidance Beliefs Questionnaires scores [49, 50] .
Concerning self-efficacy, there is evidence that high level of self-efficacy correlates to lower intensity of pain and disability, in patients with chronic pain [51] [52] [53] . On the contrary, poor self-efficacy and fear of movement are related to an increased level of disability [54] and low physical activity [55] [56] [57] . The authors of these studies think that these factors may be related to pain.
Concerning demographic characteristics, we did not find any relevant correlations between psychological profile, age and gender, according to the results of Rahman and colleagues [58] on chronic musculoskeletal pain patients. Moreover, in the present study, pain self-efficacy and kinesiophobia were not related to the older age, according to Wettstein and colleagues [59] . In agreement with a previous study [58] , we did not find any significant correlation between educational level, pain self-efficacy and kinesiophobia. Finally, we did not find any significant relationship with smoking, despite it appears associated to higher pain intensity and sedentary lifestyle [60] .
Our study is the first one investigating the relationship between pain self-efficacy, kinesiophobia and clinical diagnosis of spondylolisthesis. The relevance of our study is the investigation of main characteristics potentially influencing the psychological patient profile in lumbar spondylolisthesis.
The results of the present study did not confirm any significant correlation between the awareness of having a spondylolisthesis, and self-efficacy and kinesiophobia. No significant correlation has also been found between the awareness of having a spondylolisthesis and the patient's sociodemographic characteristics. Only higher pain levels were significantly related to a worse psychological condition.
The main limitation of this study is the generalization of the results, due to the characteristics of our sample, composed of subjects with a medium-high level of instruction, residents in northern Italy. Moreover, the dimension of the sample may have influenced the results. Further studies on higher samples are suggested on the relationship between medical diagnosis, self-efficacy and fear of movement, both in spondylolisthesis and in other clinical conditions.
Another limitation of our study concerns the lack of data about the time elapsed between the diagnoses of spondylolisthesis received by a physician or surgeon and the moment in which patients filled the questionnaires. Consequently, we could not investigate the influence of the time on the beliefs about the presence of spondylolisthesis.
Conclusions
This study showed that in Italian population complained of subacute and chronic LBP, the awareness of an anatomical defect as spondylolisthesis does not significantly affect the beliefs in carrying out activities and movements despite the pain. Conversely, the amount of pain seems significantly influence the psychological patient profile.
From a clinical point of view, the knowledge of main characteristics potentially influencing the patient perspective on his/her condition may be useful to better manage the clinician communication and patient education.
